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PATENT OFFICE. 

TELEPHONE-EXCHANGE SYSTEM. 
Application filed December 31, 1914. Serial No. 879,950. 

(GRANTED UNDER THE PROVISIONS OF THE ACT OF MARCH 3, 1921, 41 STAT, L, 1313.) 

To all thom, it may concern. : 
ise it known that I, FRITZ ALDENDORFF, 

of 32 Mannheimerstrasse, Berlin-Wilmers 
dorf, Germany, have invented new and use 
ful improvements in Telephone-Exchange 
Systems (for which I have filed applications 
in Germany, Jan. 20, 1914: England, Jan. 
10, 1914: Germany, March 9, 1914: England, 
April 1, 1914; and Russia, April 16, 1914), 
of which the following is a specification. 
This invention relates in general to im 

provements in telephone exchange systems in 
which the connections are established through 
electromechanically controlled switches. 
A feature of the invention consists in the 

one end of a link circuit containing an op 
erator's switch controller being automat 
ically connected to a free slow-acting finder 
and to a free selector associated therewith 
whenever the switch controller by its con 
trolling currents has caused a switch or set of 
switches to establish a connection with a 
wanted ine, whilst the other end of the said 
link circuit is automatically connected to a 
subscriber's line as soon as the subscriber 
cals. 

Each connection between two subscribers 
is first established through a relatively 
quick-acting switch or finder. The quick 
acting finder is in one link circuit extending 
between a calling line and a selector, and 

40 

45 

the slow-acting finder is in another link cir 
cuit between the said line and selector. The 
homent a connection through the link cir 
cuit containing the quick-acting finder has 
been established between two subscribers 
this link circuit is disconnected from the 
established connection and connected to an 
other idle selector. 
The quick-acting finders are each pro 

vided with several simultaneously-operating 
test brushes the number of which is greater 
than that of the test brushes on the slow 
acting finders. When a subscriber calls the 
next idle quick-acting finder in the group of 
switches to which he belongs is started by 
a current impulse produced by the line relay 
of the calling subscriber. This current im 

pulse flows through a contact of the cut-off 
relay of the calling subscriber. When the 
cut-off relay is energized the said starting 
impulse circuit is opened and the flowing of 
& Wrong starting impulse on the deenergi 
Zation of the line relay is thus prevented. 
The operator's switch controllers in the 

new system each consist of two impulse 
counting brushes. Associated with each 
brush is a relay the operation of which is 
made dependent on the testing and change 
over functions of the selectors controlled 
by the switch controller. The moment one 
of these relays is caused to operate as a re 
sult of a testing or change over function, 
it starts the operation of the next impulse 
counting brush that is due to act. The said 
relays are switched into the controlling cir 
cuit extending from the operator's controller 
to the selectors before the testing or change 
over functions in these selectors take place. 
The moment one of these functions is per 
formed the part of the controlling circuit 
extending from the selector to the controller 
is momentarily opened by a device in the 
selector. By this means the relay in the 
controlling circuit at the controller is mo 
mentarily deemergized and this momentary 
deenergization of the relay results in the 
operation of the impulse counting brush in 
the controller being started that counts the 
impulses in the next series of selector con 
trolling impulses. ' 
Another feature of the invention consists 

in a novel arrangement of the starting cir 
cuit of the operators’ finders. Usually this 
starting circuit is extended in a known man 
ner to the next idle finder the moment a 
finder is taken into use. The new feature 
consists in the starting circuit which leads 
to the quick-acting finder of a certain oper 
ator being extended, when this operator con 
nects herself to a calling line, straight to the 
finders of another operator. , 
An advantage obtained by using quick 

acting finders with several test brushes in the 
operators' link circuits and relatively slow 
acting finders in link circuits through which 
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the talking circuit is maintained is that large 
groups of subscribers may be formed with 
out making calling subscribers wait more 
than a second or so before the operator re 
sponds. The broad idea of using link cir 
cuits with quick-acting finders with several 
simultaneously testing arms to establish a 
preliminary connection, that is afterwards 
replaced by a link circuit with a slower act 
ing finder having fewer test brushes, may be 
used with equal advantage both in full auto 
imatic and semi-automatic exchanges. 
Another feature of this invention is di 

rected to the means for causing a secondary 
link circuit, to which a primary link cir 
cuit that takes up a call is connected, to be 
connected without fail by its connecting 
switch to no other line but the particular 
calling line to which the said primary link 
circuit has been connected. It is clear, that 
in a practical exchange several calls will 
originate at times in various groups simul 
taneously and in each group several calls 
may be sent in at practically the same mo 
iment. An identifying means is provided 
which enables a secondary link circuit to 
identify the group of lines from which it 
took a call and also the line in that group 
from which the call proceeded. If no such 
means were provided, Wrong connections 
would be obtained by calling subscribers, for 
the call sent in by a subscriber and passed 
on by a primary link circuit to a certain sec ondary link circuit represents a certain 
wanted number, and if the secondary link 
circuit were to be connected to a second 
calling subscriber, the result would be that 
the second calling Subscriber would be con. 
nected through group and final selectors to 
the called line that is wanted by the first 
subscriber. 
The identifying means consist in a special 

identifying circuit for each primary link 
circuit being provided in the secondary link 
circuits or in the switches belonging to the 
secondary link circuits through which the 
established talking connections are main 
tained. 
consists in an arrangement of the secondary 
link 
switches, that connect the secondary link cir 
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Another feature of the invention 

circuits by which the connection 
cuits directly to the subscribers lines, may 
be used both for incoming calls and for out 
going calls or in other words for extending 
a calling subscriber's line to a group se 
lector and at other times for extending a 
connection from a group selector to a wanted 
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subscriber's line. 
The invention will now be explained by the aid of the accompanying drawings. 
The invention is illustrated in the accom panying drawing. A complete diagram is 

obtained by placing Figs. 1, 2, 3, 4 and 5 
beside each other. Fig. 1 shows the sub 
scribers' lines with their relays, the brushes 
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of the quick-acting finders and of the slow 
acting finders, and the multiple connections 
of the subscribers to the bank contacts of 
the said finders. Fig. 2 illustrates the re 
lays and electro-magnets of the slow-acting 
and quick-acting finders and the keyboard 
of an operator's switch controller. In Fig. 
3 the other devices belonging to the switch 
controller are shown. Fig. 4 represents a 
trunk finder and Fig. 5 a group selector. 

Fig.6 shows a method of applying the 
invention in which the primary link cir 
cuits of each comprising an operator's key 
board B.S. are connected to the lines of 
calling subscribers by two finders H.S. and 
S in tandem whenever a subscriber calls. 
The finder H.S. by its operation in connect 
ing to a calling line in a certain group 
causes its associated selector finder W.S. to 
pick out the group from which the call was 
received and to connect to a free secondary 
link circuit L in that group. The group 
selector G and the slow acting finder W be 
longing to the free secondary link circuit 
may then be operated simultaneously the 
group selector extending the connection 
from the secondary link circuit, towards the 
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wanted subscriber and the slow acting finder 
extending the connection from the link cir 
cuit towards the calling subscriber. 

Fig. 7 illustrates a modification of the se 
lector finders VS of Fig. 6. 

Figs. S and 88 when placed side by side 
show another way of applying the inven 
tion. Here the primary link circuits each 
extending between a switch hs and a switch 
WS are always immediately connected by 
their selector finders WS, WS to a free sec 
ondary link circuit hit the moment they are 
disconnected from an engaged secondary 
link circuit. The primary link circuits are 
connected to calling lines by means of two 
Switches his and s, and the secondary link 
circuits are also connected to the calling 
lines by two switches hoy and V in tandem. 
When a call coines through from any par 

ticular group e. 
link circuit this primary link circuit will 
already be connected by its selector finder 
e. g. VS to a free secondary link circuit 
e.g. h7 and the auxiliary slow, finder ho?, 
will be immediately started. It will first 
Select the group I from whence the call came 
and will then pick out a free multiple wire 
e.g. , leading to an idle slow-acting finder 
V. This finder will then be caused to select 
the calling line. During the time in which 
the connection is being extended from the 
seized secondary link circuit hi, to or to 
wards the calling subscriber it will also be 
extended through the group selector g, and 
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g. group I to a primary 
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through the further selectors to or towards 
the wanted subscriber. 
This method of extending a connection 

from a middle point through a number of 
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selectors towards both the calling and called 
Subscriber also forms a feature of this in 
vention. - 

Fig. 9 shows a method by which the num 
ber of brushes required on the selector find 
ers VS can be diminished in number. 

Fig. 10 shows how the auxiliary slow ind 
erS h; and the group selectors of of an ex 
change may both be connected to the multi 
ples leading to the slow acting finders V. In 
a case like this the slow acting finders are 
provided with means which cause them to 
act as final Selectors whenever a call is ex 
tended to them through a group selector (7. 

Fig. 11 illustrates an application of the 
switching method shown in Fig. 10 to an 
exchange in which there are minor groups 
each consisting of a plurality of small 
groups 1, 2 and major groups each com 
prising a plurality of minor groups. This 
indicates how the principle consisting in 
extending a connection from a middle point 
through a number of selectors towards both 
the calling and called subscribers disclosed 
in Figs. 5 to 9 may be applied to systems 
of any size. : 

In Fig. 1. S., S, indicate two subscribers’ 
stations whilst TR, ILR and TR. L.R. 
are the cut-off and line relays belonging to 
these stations. Station S2 for example is 
connected by lines A2, B2, C2 to sets of 
bank contacts in the slow-acting and quick 
acting finders. All the other subscribers 
in the same group are connected in a simi 
lar manner to corresponding sets of bank 
contacts in the quick-acting and slow-act 
ing finders. 
The slow-acting finders each have a set of 

brushes a, b, vic, d, we that is moved 
by means of a motor magnet May over sets of 
fixed bank contacts. The quick-acting 
finders F are each provided with several 
sets of brushes, e. g. 10, all of which are 
moved together over sets of bank contacts 
by a motor magnet Mr. By means of its 
several sets of brushes each quick-acting 
finder hunts in several sub-groups of sub 
scribers' lines simultaneously for a calling 
line, so that if ten sets of brushes such as, 
(t1, b1, e1, d1 and a2, b2, c2, d2 are used, 
the quick-acting finder needs only to travel 
the distance covered by ten contact sets in 
order to pick a calling line out of a hundred 
lines. Each brush set al., b1, 61, d1 or a2, 
b2, c2, d2 has a test relay p1 or p2, which 
is energized when its set of brushes reaches 
a calling line and then connects the calling 
line to a link circuit or operator's position. 
A calling lamp AL is then lighted on the 
operator's position whereupon the operator 
answers the call. Having obtained the 
number of the desired line the operator 
writes down this number on the keyboard 
by depressing a thousands, hundreds, tens 
and units key. The switch controller there 

3. 

upon commences sending selecting impulses 
to the selectors in the exchange and these 
selectors establish a connection with the 
wanted subscriber. 
is made a second connection is established 

When this connection . 
70 

over another path comprising a slow-acting 
finder, which meanwhile has hunted and 
found the calling line, and the first con 
nection comprising the quick-acting finder 
F and the trunk finder Fig. 4 is disrupted, 
and the trunk finder immediately connects 
the quick-acting finder to another idle se 
lector Fig. 5. . . 
The operation of all the circuits will now 

be described in detail. 
When a subscriber e. g. S2 makes a call 

a current flows from the negative pole of the 
exchange battery through LR2, 1, S1, S2, s2, 
2, to earth. The line relay LR2 is thus ener 
gized and closes its contact 3 which connects 
earth to the test wire C2 of the calling line 
by way of 3, 8, TR2. Electrical “callingpo 
tential’ is thus applied to the test contacts 
in the quick-acting and slow-acting finders, 
The line relay LR2 operates on its ener 

gization the contact springs 4, 5, 6. The 
spring 4 is pressed against Spring 5 and this 
spring is then moved away from spring 6. 
By this means a current impulse is sent, from 
earth through 7, 4, 5, 6, starting wire 81. 
contact 10, of an off-normal switch OS of 
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the next idle quick-acting finder F in the 
group, motor magnet Mir, contacts 11, 12 of 
the test relays of the quick-acting finder to 
the negative pole. As soon as the spring 5. 
leaves the spring 6 this impulse through the 
motor magnet Mr ceases and the armature 

100 

of the motor magnet in falling back then 
moves the brush sets of the quick-acting find 
er out of their normal position. The no 
ment the brush sets of the quick-acting 
finder are moved out of their normal posi 

105 

tion the off-normal switch OS is shifted and 
its contacts 13, 14, 15 are closed whilst its 
contact () is opened. 

contact. 14, the starting wire sl is disconnect 
ed from the quick-acting finder F and ex 
tended to the next quick-acting finder F1 
belonging to the next link circuit. By the 
closure of contact 13 an interrupter 16 is 
connected to the notor magnet Mr. and im 
pulses then flow from the earth through 16, 
13, Mr, contacts 11, 12 the negative pole and 
these impulses cause the magnet Mr to move 

By the opening of 
contact 10 and the simultaneous closure of 

0 
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the brush sets of the quick-acting finder over 
the bank contacts connected to the sub 
scribers lines. The moment a set of brushes 
e.g. a 1, 51, ci, d1 reaches a set of bank con 
tacts e.g. p(t, pb., pc, pd, that belongs to a 
calling line, a current flows from the nega 
tive pole of the battery through 17, contacts 
18, 19 of the various test, relavs. common 
battery lead 20 to the contact. 2 of the test 
relay whose brush c1 has reached the calling 
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line, winding of test relay p1, 61, pe, C2, 
cut-off relay TR2 contact 8, 3 to the earth. 
The cut-off relay TR2 is energized and closes 
through a contact 9 a locking circuit for it 
self that is independent of the contact 3. 
At the same time the cut-off relay discon 
nects the line relay from the calling line by 
opening the contacts 1 and 2. In order to 

O 
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prevent the momentary connection between 
the contact springs 4, 5, and 6, which takes 
place when the armature of the line relay 
drops back, from causing another impulse 
to be sent through the starting wire sl and 
thereby starting another quick-acting finder 
F1, the connection between the contact 
spring 4 and earth is broken at contact 
when the cut-off relay is energized. 
The test relay pil that is energized in the 

quick-acting finder in the nanner described 
above disconnects itself from the common 
battery lead 20 leading to all the test relays 
p in that finder and switches itself at 23 into 
an independent circuit. By opening is con 
tact 18 the test relay pl cuts off the lattery 
feed to all the other test relays on the same 
finder. By closing its contact, 23 it short cir 
cuits a part of its winding and thus lowers 
the potential of the calling line causing it 
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to appear engaged. By closing its contact 
25 it prepares a circuit which soon after. 
wards causes a slow-acting finder LW to set 
its brushes onto the particular calling line 
A2, B2, C2 that the quick-acting finder F 
has sought out. Finally the test relay pl 
closes by its contact 26 the circuit of a call 
ing lamp AL and through its contacts 19 
and 24 it extends the calling line S1, S2 to the 
position of an operator. The operator ob 
serving the lighting of the calling lamp AL 
depresses her listening key 27 and thus con 
nects her talking apparatus TS to the call 
ing line. After ascertaining the number of 
the wanted line. which will be assumed to 

I be No. 4567, she depresses the keys T. T. 
45 
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T. T. and these keys are held in their de 
pressed positions in a known manner by 
locking bars (not shown). A separate lock 
ing bar is provided for each row of keys and 
each locking bar controls a contact that is 
individual to the particular row of keys. 
Thus the locking bar of the row of thousands 
keys controls a contact 28, the locking bars 
of the hundreds, tens and units rows con 
trol contacts 29, 30 and 31 respectively. The 
locking bar of the units row controls an ad 
ditional contact 32. When a key in each 
row is depressed the contacts 28, 29, 30 and 
31 are closed and thereby a relay 33 is ener 
gized by a current that flows from earth 
through a resistance 34, relay 33, 28, 29, 30, 
31 to the negative pole. The relay 33 closes 
a locking circuit for itself through its con 
tact 37, which circuit is independent of the 
contacts 28, 29.30 and 31. By opening its 
contacts 35, 36 it disconnects the calling line 
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from the link circuit A3, B3 leading to the 
selectors and by closing a contact 38 it com 
pletes the circuit of a motor magnet 39 
which moves an impulse counting brush 40 
over a set of contacts t1-t10. Each of these 
contacts are connected to keys in the thou 
sands row T and tens row Ta. 
Current impulses now flow from the nega 

tive battery pole through 38, 39, 41, 42 to 
earth. At each impulse the magnet 39 moves 
the implise counting brush 40 one step for 
ward and at the same time it opens a con 
tact 43. - - - 

It is to be observed that the relay 33 when 
energized closed at its contact 44 the circuit 
of a selector controlling relay LC which is 
located in a group selector Fig. 5. This cir 
cuit, may be traced from earth through the 
upper winding of the relay LC. side switch 
45, contact 46 of a relay 47, line A4, brush 
B1 of the trunk finder, line A3, 48, 49, 50, 51, 
43.44, R3, B2, A5 side switch 46, lower wind 
ing of the relay LC to the other pole of the 
battery. Each attraction of the armature 52 
results in this controlling circuit being 
opened and in the controlling relay LC clos 
ing its contacts 53 and 54. - 

Before tracing any further the course of 
the connection through the group selectors 
and the final selector, the events will now be 
described that take place (simultaneously 
with the events in the quick-acting finder) 
in the slow-acting finder LV1 that is asso 
ciated with the group selector Fig. 5. 
The starting impulse that is sent when a 

Subscriber calls through the starting wire Sl 
flows not only through the motor magnet Mr. 
as already described but also through the 
wire 58, contact 59, wire 60, contact 61, brush 
B4, wire 62, motor magnet Ma of the slow 
acting finder LV 1 to earth. 
When this starting impulse through the 

motor magnet Mr ceases the off normal 
switch OS is shifted as previously described 
and the impulser 16 is connected to the mag 
net May of the slow-acting finder as well as 
to the magnet Mr. Current impulses then 
flow from the earth through 16, 13, 58, 59, 
60, 61, B4, 62. May to the negative pole and 
the motor magnet Ma moves the brush set 
na, b, da, oval, ve, over the sets of bank con 
tacts belonging to the calling subscribers. 
The moment, the set of bank contacts is 
reached, which corresponds to the set of con 
tacts upon which the brush set of the quick 
acting finder F is resting, a current flows 
from the negative pole through the wire 65, 
contact, 25 of the test relay pl. brish d7, con 
tact pd, wire D2, contact do, brush 'd, stop 
ping wire hall1, brush B7 of the trunk finder Fig. 4, stopping relay H to the positive pole 
of the battery. The stopping relay H opens 
the contact 61 and thus stops the operation 
of the motor magnet Ma) so that the hrush 
set of the slow acting finder stops on the set 

80 

85 

90 

95 

00 

105 

ll.0 

120 . 

25 

130 



O 

20 

25 

30 

35 

4) 

60 

65 

1,459,175 

of bank contact which belongs to the calling 
line. A talking connection is not, however, 
established through the brushes of the slow 
acting finder until the connecting relay DR 
is energized and this energization only takes 
place after all the group selectors and the 
final selector used for the connection have 
completed their operations. 
The events in the establishing of a con 

nection through the selectors under the in 
fluence of a switch controller have been de 
scribed up to the point where the circuit of 
the magnet 39 was closed and the operation 
of the impulse counting brush 40 commenced. 
At each step that the counting brush 40 is 
caused to take the contact 43 is opened and 
the controlling circuit containing the con 
trolling relayLC of the group selector in 
terrupted. At each interruption the con 
trolling relay TC closes a contact 53 and 
causes a selecting impulse to flow from the 
negative pole through the contact 300 of a 
relay (33, 53.70, vertical magnet HM of the 
selector which for example may be assumed 
to be of the Strowger type. 

It is to be observed that the relay 63, was 
energized by the starting impulse that 
flowed through the brush B4 and the wire 62 
and a portion of which went through 64, 301, 
63 to earth, causing the relay 63 to switch 
itself into an independent locking circuit 
which includes the contacts 302 and 209. 
The release relay RR is energized as soon 

as the controlling relay LC is energized in 
the manner described above. The current 
through the release relay flows from the 
negative pole of the battery through 800, 72, 
RR, contact 73 to earth. At each detrac: 
tion of the armature of LC an impulse Will 
therefore flow through the vertical magnet 
HM which lifts the brushes (/a, gib, go of the 
group selector. When the counting brush 
40 of the operator's controller reaches the 
contact tA. that is connected to the depressed 
key T4 a current flows from the earth 
through the resistance 74, a relay 75, 40, t.A. 
T4, magnet Mit, contact arm T6. magnet Mc 
to the negative pole of the battery. When 
this inapulse ceases the magnet Mt releases 
the locking bar of the row of thousands keys 
and the nagnet Ma shifts the contact arm 
76 to its next contact 117. The relay 75. 
opens the circuit of the motor magnet 39 at 
contact 41 so that the interruptions of the 
contact 43 and the impulses caused thereby 
in the controlling circuit A-3, B3 cease. At 
the same time the relay 75 closes a contact 
47 and opens, the contact 51. This results 
in a relay 80 being included in the control 
ling circuit. The current through this re 
lay flows from the earth through I.C. 45. A 4, 
B1, A3, 48, 49, 50, 80, 47, 43, 44, B3, B2, A5, 
46, LC back to the battery. The relay LC 
now keeps its arnature attracted long 
enough to cause the change over relay CR, 

which is short-circuited during the attrac 
tion of LC, to let its armature drop back and 
to close the circuit of the side switch mag 
net S at contacts 81, 82. This circuit may 
be traced froin the earth through S. 83, 8i, 
S2, 300 to the negative battery pole. The 
side switch magnet thereupon shifts the side 
switches 45, 46, 84, 85, S6, 87, 88, 89,207 into 

70 

their second positions which results in the 
closure of the circuit of the rotary magnet 
DM of the group selector by the side switch 
85. This circuit extends from the negative 
pole of the battery through the impulser 90, 

75 

contact 91, of the test relay PR, DM to 
earth. The rotary magnet now turns the 
brushes (7a, gb, go causing them to brush 
Over the sets of bank contacts (that are each 
connected to a trunk A6, B6, C6) until a 
trunk leading to an idle second selector in 
the wanted thousand ground is found. The 
moment the test brush (76 reaches the test 
contact of an idle trunk a current flows from the negative battery pole through the test 
relay PR, 89, go, to test wire C6 and through 
a contact. 93 and a resistance 92 in an idle 
second group selector. The test relay PR 
is energized and opens the circuit of the ro 
tary magnet at its contacts 91. At its con 
tact 94 the test relay short circuits a part of 
its winding thus lowering the potential on 
the test wire C6 and making the trunk A6, 
B6, C6 appear engaged. The test relay also 
causes the contact spring 95 to be pressed 
against a contact spring 96 which latter is 
thus moved away from another contact 97. 
By this action of the springs 95, 96, 97 and 
similar springs 95, 96, 97, wires 98 and 
98 are momentarily connected to the nega 
tive pole of the battery and this results in 
current impulses being sent simultaneously 
through the side switch magnet S and a re 
lay 47. The side switch magnet moves the 
contact arms of the side switch into their 
third positions which results in the circuit 
A4, A5 being extended through 87, 88 to 
the next selector and the controlling relay 
LC being disconnected from the leads to the 
operator's controller. The wires A4, A5 are 
extended to the next group selector by the 
switches 87, S8 before the controlling relay 
LC of the group selector. Fig. 5 is discon 
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nected so that the no interruption of the 
controlling circuit or of the current flowing 
through the relay 80 takes place when the 
controlling circuit is extended. But the re 
lay 47 short circuits the controlling circuit 
by its contact. 99 and opens by its contact 46 
the current path extending through A4, B1, 
48, 49, 50, 80, 47, 43, 44, B3, B2, A4 which 
results in the deenergization of the relay 80 
of the controller. The armature 100 of this 
relay in travelling back momentarily closes 
a contact 101 by which the restoring magnet 
103 of the counting brush 40 and also a re 
lay 102 is energized. The restoring mag 
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net 103 closes its armature contact 104 and 
thus switches itself into a locking circuit 
which extends from the negative pole 
through the contact 105, 104, 103 to earth. 
The contact 105 is an off-normal contact that 
is closed as soon as the counting brush 40 
is moved out of its normal position. The 
moment the counting brush after being re 
leased by the magnet 103, reaches its normal 
position, the contact 105 is opened and the 
locking circuit of the magnet 103 is broken. 
When the relay 102 is energized as de 

scribed it closes a locking circuit for itself 
through the contacts 106 and 107 and it also 
closes a shunt about the contacts 43 and 51 
by its contact 108. At the same time it 
closes by its contact 109 the circuit of the 
motor magnet of the counting brush 140. 
In this circuit current impulses flow from 
the earth through the impulser 122, 111, 109, 
110 to the negative battery pole. At each. 
impulse the magnet 110 moves the counting 
brush 140 onto another contact in the con 
tact set 71-h10. 
The relay 47 in the group selector Fig. 5 

will meanwhile have a lowed its amature to 
drop back so as to reestablish the controlling 
circuit by its contact 46. Therefore the in 
terruptions of the contact 50, the number of 
which corresponds to the number of steps 
of the counting brush 140, will act upon the 
controlling relay in the second group selector 
similarly as they influenced the controlling 
relay LC of the group selector Fig. 5. As 
soon as the counting brush 140 has been ad 
vanced to the contact hi5, that is connected to 
the depressed hundreds key T5, a current 
flows from the earth through the resistance 
113, relay 114, 115, 140, h5, T5, magnet Mh, 

40 

45 

contact 117, contact arm 76, magnet Me, to 
the negative pole. The relay 114 is then 
energized and switches itself into a locking 
circuit through closing its contact 120. At 
the same time it opens the circuit of the mag 
net 110 at its contact. 111 and closes the cir 
cuit of the restoring magnet 122 at its con 
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tact 121. The restoring magnet is thus ener 
gized and restores the counting brush 140 to 
its normal position. Whilst the counting 
brush is travelling back to its normal posi 
tion the restoring magnet is kept energized 
by a locking circuit which includes the con 
tacts 123, 124 and which is opened at the 
contact 124 when the counting brush 140 re 
gains its normal position. 
The relay 114 also closes the contact 126 

and opens a contact 49 and thereby intro 
duces a relay 125 into the selector control 
ling circuit. The relay 125 is then immedi 
ately energized by a current flowing from 
the second group selector and through the 
controlling loop similarly as the relay 80 
was energized by a current flowing through 
the controlling relay LC of the first group 
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selector Fig. 5 and through the controlling 
circuit. 

65 

By the interruptions of the contact 50 the 
second group selector will now have been 
raised to the level of bank contacts that leads 
to the final selectors in the wanted hundred 
group. During the interval of steady clo 
sure of the contact 50 which ensues after the 
transmission of the selecting impulses the 
Second group selector is caused to change 
over in a known nanner from the selecting 
to the trunk hanting function. The moment 
a free trunk is found a relay in the second 
group Selector, which is similar to the relay 
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47, Fig. 5 opens the portion of the con 
trolling circuit that extends to the operator's 
Switch controller so that the relay 125 in the 
controller is deemergized. The armature of 
this relay then falls back and in so doing 
monentarily closes the contacts 128, 129, 
which short circuits the relays 75 and 114 
and thus deemergized them. The relay 75 
then closes the contact 41 and thus causes a 
renewed operation of the counting brush 40 
by the motor magnet 39. It also opens the 
circuit of the relay 102. 
The counting brush 40 is now stepped for. 

Ward a second time and the third series of 
impulses is sent over the controlling circuit 
by the interruption of the contact 43. The 
motion of the counting brush 40 and the in 
terruptions of 43 continue until the counting 
brush reaches a contact t6 that is connected 
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to the depressed tens key T6 when a current 
flows from the earth through 74, 75, 40, t0, 
T6, M2, 118, 76 to the negative battery pole. 
The relay 75 then deenergizes the magnet 39 
and introduces the relay 80 into the con 
trolling circuit in the manner already de 
scribed. The controlling circuit is then 
kept steadily closed and this causes the 
“change over” to take place in the final se 
lector from the vertical to the horizontal ro 
tary movement. The final selectors are ar 
ranged so that at the moment the change 
over takes place a relay similar to 47, Fig. 
5 is momentarily energized so as to cause a 
brief opening of the part of the controlling 
circuit that extends back to the operator's 
controller. 
ling circuit the armature 100 is caused to 
fall back so as to momentarily close a con 
tact 101 and this results in the counting 
brush 40 being restored by the restoring 
magnet 103 and in the energization of the 
relay J02 in the manner already described. 
The relay 102 remains energized until the 
relay 75, is deprived of its locking current 
by the resistance 74 being short-circuited, 
the said lockino current flowing through the 
contact 130. The energization of the relay 
102 results in the closure of the circuit of the 
motor magnet 110. The motor magnet then 
receives impulses from the impulser 112 and 

By this opening of the control 
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moves the counting brush 140 over the con 
tacts hi-h10 a second time. At each step 
taken by the counting brush 140 the con 
trolling circuit is interrupted at contact 50. 
allic at each interruption the brushes of the 
final selector are rotated one step in a known 
manner. When the counting brush 140 
I'eaches the contact hi that is connected to 
the depressed units key T a current flows 
from earth through 113, 114, 115, 140, i7, T. 
Me, 119, Mic to the negative battery pole. 
The relay i!.4 opens the circuit of the motor 
magnet 110 and closes the circuit of the re 
storii)g magnet 122 y its contact 21 thus 
causing the counting brush 140 to be re 
stored to its normal position. The current 
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impulse that flows through the counting 
brush 140 and through T7, Me, Mc, causes 
the contact arm 76 to be shifted from the 
contact 119 to 16 so that this arm will now 
have regained its normal position. In the 
movement of the contact arm 76 from the 
contact 116 to the contacts 117, 118, 119, and 
back to 116 the magnets Mt, Mh, M2, Me 
each received a current impulse and each of 
these magnets shifted a separate locking bar 
(not showin) and thereby released the de 
pressed key in its row in a well known man 
ner. It also restored the special contacts 
such as 28 associated with its row of keys. 
Therefore when all the depressed keys T4, 
T5, T6, T7 are released the special contacts 
28, 29, 30, 31 will all be opened and the con 
tact 32, closed. By the closure of the con 
tact 32 of the row of units keys the circuit 
for stopping the operation of the operator's 
Switch controller is prepared. The stop 
page of the controller is caused by the open 
ing of contact 3S i. e. by the deenergization 
of the relay 33 and this relay is deemergized 
when the contact 32 is closed and the relay 
125 allows its armature 127 to falli back. 
When the relay 114 is energized (after the 

units impulses that cause the rotary move 
ment of the finai selector have been sent) 
and the counting arm 40 is restored and the 
contact 32 closed, it closes the contact 126 
whilst opening the contact 49. By this 
means the relay 114 introduces the relay 125 
into the controlling circuit that extends 
from the final selector. After the finalse 
lector has been moved by the units impulses 
produced by the contact 50 onto the desired 
t; inscribel's line aid the operation of contact, 
50 has been caused to cease by the energiza 
tion of the relay 114 the controlling circuit 
extending from the final selector is closed 
for an appreciable length of time through 
the relay 125 in the same Way as this took 
place after the operation of the second group 
selector. After a certain interval the final 
selector then changes over in a known man 
ner from the units selecting function to test 
ing the wanted line and in so doing causes a 
relay wirich is similar to relay 47, Fig. 5 to 

open the part of the controlling circuit that 
(extends to the switch controller. This re 
Sults in the deemergization of the relay 125 
and in the detraction of the armature 127 

70 which in falling back momentarily closes the 
contacts 127, 128 and deemergizes the relays 
114, 75 and 33 by short-circuiting them. 
Of course these relays might just as well be 
deenergized by the armature 127 opening 
their circuits instead of short circuiting them. 75 
The deenergization of relay 33 results in the 
opening of the circuit of the magnet 39 so 
that a renewed operation of this magnet and 
of the contact 43 will not take place when 
the armature contact 41 is closed by the de 
energization of the relay 75. When the ar- . 
mature of the relay 75 falls back the locking 
circuit of the relay 102 is opened at 107 so 
that after the final detraction of the arma 
flire 127 all the parts of the operator's con 
troller will be in their normal position. . 
When the armature of the relay 33 fails 

back the contact 180 is momentarily closed 
and the relays 181 and DR, Fig. 2 are thus 
energized. The former causes the quick-act 
ing finder to be restored to its normal posi 
tion and the latter connects the calling sub 
scriber to the called subscriber through the 
brishes of the slow-acting finder and 
through the group selectors and final se 
lector. - 
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The circuit of the relay 181 may be 
traced fro, in the negative pole through 180. 
183, 181 to the positive pole. This relay 
opens at its contact 17 the battery lead to 
the test relays p1, p.2, etc., and this prevent 
a test relay from being energized during the 
restoration of the finder if a test brush a 
should strike upon the earthed contact of 
a calling line. By its contact 186 the relay 
181 closes the circuit of the motor magnet 
Mr (earth. 16, 13, Mr, 186, negative pole) 
and by its contact 182 it closes a locking cir 
cuit for itself which remains closed until 
the motor magnet Mr has moved the finder 
back into its no mal position and has thus 
shifted the off-normal switch so as to open 
the contact 15 and break the circuits of the 
relay 181 and of the magnet Mr. . 
The current that energized the relay DR 

flows from the negative pole through 180, 
184, B6, 185, 187. DR to earth. The relay 
DR closes a locking circuit through its con 
tact, S9 
negative pole) and also establishes a circuit 
through the cut-off relay TR2 of the calling 
subscriber S2 this circuit extending from 
the negative pole through 192 or 86, 191, 
189, S8, 193, ne, C2. TR2, 9 to earth. In 
this way the negative pole is directly con 
nected to the test wire C2 and the potential 
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on the test wire is lowered to zero so that no 
test relay p in any finder F will be energized 
when brought into connection with this 
wire. This condition of the wire C2 is main 30 
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tained until the relay DR is deemergized at 
the end of the connection between the call 
ing and called subscriber. 
The relay DR in addition to connecting 

the calling subscriber's line to the called line 
through its contacts 194, 195 also produces a 
starting impulse for the trunk finde: Fig. 
4. This starting impulse flows from the negative pole through 190, 196, B8, starting 
relay 197 to earth. The relay 197 closes its 
contact 198 and thus completes a new cir 
cuit through B5, 199, 86 to the negative 
pole. By its contact 200 it closes the cir 
cuit of the motor ragnet 201 which circuit 

5 extends from earth through 200, 201, im 
pulser 203 to the negative pole. The motor 
magnet now moves the brushes B1, B2, B4. 
B5, B6. B7, B8 of the trunk finder over sets 
of bank contacts leading to slow-acting 
finders and group selectors antii an idle se 
lector is found. The wire 199 of each busy 
selector will be connected to the negative 
pole either through a contact 86 or 192 or 
through the contact 198 of another trunk 
finder Fig. 4 that is already connected to 
the particular trunk. As long as the brush 
B5 encounters wires 199 thus connected to 
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negative battery 

the negative pole, the relay 197 is kept ener 
gized and the circuit of the notor magnet 
201 remains closed at contact 200 so that the 
rotation of the brushes of the trunk finder 
will continue until the test brush B5 strikes 
upon an idle test wire 199 i. e. a test wire 
that is not connected to the negative bat 
tery pole. As soon as this happens the re 
lay 197 lets its armature 200 drop back opens 
the circuit of the motor magnet 201 and at 
the same time connects the negative pole to 
a wire 199 through its contact 1981. The one 
end of the link circuit A3, B3 containing the 
operator's switch controller will then be 
connected to a new free trunk and the other 
end of this link circuit will be ready to be 
connected to another calling line by its 
quick-acting finder F. 
At the finish of the talking connection the 

slow-acting finder LW1, the group selectors 
and the final selectors are released in any 
Suitable known manner and a contact at 93, 
Fig. 5 will then be opened. This results in 
the deenergization of the test relay PR and 
in the closure of the contact 205. The re 
lease magnet RM of the first group selector 
will then be energized (earth 205, 206, 208, 
RM, negative poie) which causes the group 
selector to be released and the locking cir 
cuit of the relay 63 to be opened. By the 
release of the selector the side switch is 
moved back into its normal position and the 

pole will be disconnected 
by the switch arm 86 from the wire 191 so 
that the connecting relay DR and the cut-off 
relay TR2 of the calling line will be de 
energized. The slow acting finder LV1 has 
no normal position and its brushes remain 
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where they stand at the end of a connection 
until the finder is used in a fresh call. 

In case a subscriber calls and only talks 
to the operator without having a connection 
set up through the selectors, the quick-acting 
finder used for the call is restored by a relay 
230, Fig. 3 which is energized by a current 
that flows to the calling subscriber as soon 
as the quick-acting finder makes the con 
nection. When the subscriber replaces his 
receiver in a case like this, the falling back 
of the armature of relay 230 causes the mo 
mentary closure of a contact. 231 and thus 
momentarily confects the negative pole to 
the wire 183. This energizes the relay 181 
and this relay then causes the quick-acting 
finder F to be restored in the nanner pre 
viously described. . . " 

In order to prevent an operator fron re 
ceiving more calls than she is able to handle 
expeditiously through several of her quick 
acting finders being set onto calling lines a 
relay 240 is included in her talking circuit 
which is energized whenever she depresses 
her listening key 27. The relay 240 then 
causes the starting wire sl to be connected 
directly to an extension wire S11 that leads 
straight to the quick-acting finders of the 
next operator's position OP2. This function 
may be performed by the relay 240 itself or 
by the aid of another relay 241. 
An advantage obtained by using quick 

acting finders to connect the calling sub 
scribers to the operators’ positions is 
that relatively large groups of subscribers 
may be formed and in spite of this the calls 
of subscribers will still be quickly passed on 
to idle operators. It is well known that 
by forming large groups of subscribers a 
better trunking efficiency is obtained. If 
groups of two hundred subscribers are 
formed fifteen to seventeen slow-acting 
finders per group and three or four quick 
acting finders with their switch controllers 
and trunk finders would generally give good 
service. 
Although the slow-acting finders shown in 

the drawing have only one hunting brush ve 
it is evident that several simultaneously 
hunting brushes oc and brush sets ba, b, d, 
ve may be provided. But it will generally 
be preferable to have more sets of brushes on 
the finders F than on the finders LV. 
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In Fig. 6 two groups (I and II) of sub 
scribers T1, T, T1, and TI, T, T, are 
shown. The lines of the subscribers that 
extend from their stations T to the exchange 
are connected in multiple to the fixed con 
tacts of all the quick-acting finders S and 
all the slow-acting finders W of the particu 
lar group. The line of subscriber T, for ex 
ampie is thus multiply connected by taps or 
branches from the wire A*. In addition to 
the wire or wires connected to the line ex 
tending to each subscriber's station local 
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wires are provided at the exchange for each 
Subscribe's line, each of these local wires 
being connected in multiple to fixed contacts 
of the slow-acting finders W of the particular 
group, but being connected to only one of 
the quick-acting finders S of that group. . 
For example the subscriber T' has two local 

The Wire e is connected to a 
fixed contact in the middle contact row of 
each slow-acting finder V. The wire e” is 
connected to a fixed contact in the left hand 
contact low of each slow-acting finder V. 
But the wire e is connected only to one quick 
acting finder Sr and the Wire e' only to the 
quick-acting finder St. These wires form a 
part of the identifying means by which the 
slow-acting finders are enabled to identify the 
line from which the call proceeded that set 
them in action. The slow-acting finders 
each have one identifying brush for each set 
of identifying wires. There is an identify 
ing brush ebi for the wires connected to 
the quick-acting finder Si and another 
brush eb' for the wires connected to the 
Quick-acting finder St. The quick-acting 
finders, however, have only one brush each 
(EI on Si and E° on S) that travels over 
the contacts of identifying wit'es. 
The auxiliary quick-acting finders HS 

each have an identifying brush or pair of 
brushes 4 and a group selecting brush 1 
which causes the corresponding selector 
finder WS to select the proper calling group. 
When a subscriber e. g. T“I removes his 

5 receiver from the hook in starting a call an 
idle quick-acting finder e. g. 8' rapidly 
moves its brushes onto the contacts of the 
calling line. The moment the finder S, 
starts moving the idle auxiliary quick 
finders HS or one of them will be started 
searching for the wires li leading to the 
finder S. and will stop when the contacts of 
these wires are reached. We will assume 
that the connection to the wires lit is made 
by the auxiliary quick-finder HS. The 
calling subscriber T. Will then be connected 
through his line wire A, S, l, brushes 
of HS1 to the primary link circuit. If the 
exchange is a semi-automatic, one this link 
circuit will include the keyboard BS of an 
Operator. 
According as the call cones from group 

I or group II the brush. 1 of the auxiliary 
quick-finder will stop on a contact segment 
2 or 31 and will thus connect the battery 
to a test relay p° or pil. If the call comes 
from group I, as assumed in the present 
case, the test relay p' will thus be rendered 
active and the selector finder WS', which 
starts moving its brushes as soon as the 
auxiliary finder stops, will hunt for a free 
secondary link circuit amongst the link cir 
cuits L,L, LI belonging to the first group 
I. If the call had come from the second 
group II the brush I of the auxiliary quick 

9 

finder would have stopped on the segment 
3 and would have rendered the second test 
relay p' active. This would have resulted 
in the selector finder VS confining its test 
ing action to the secondary link circuits 
L'ir, L'II, LII of the second group. 
When the selector finder WS finds an idle 

Secondary link circuit e.g. Li the test re 
lay p' is energized and closes its contacts. 
It thus connects two brushes EB1, EB of 
the identifying circuits, to the contacts 5' 
and 6. According as the call came through 
the quick-acting finder Si or S, the brush 
4 of the auxiliary quick-finder HS will be 
resting on 5" or 6. In the case assumed the 
brush 4 will be resting on 6 and therefore 
battery will be connected from the negative 
pole through a wire of 2* and through 4, 
6 to the identifying brush EB°, only, the 
other brush EB being dead. The battery 
connection to EBP extends to el2 and to 
the upper winding of the relay R8 which 
controls the stopping of the slow-acting 
finder VI that belongs to the secondary link 
circuit Li which was seized by the selector 
finder VS. Thus only the upper winding 
of the relay R* whose brush eb2 travels over 
the contacts of identifying wires such as e2 
leading to the quick-acting finder SP is 
active. 

If the call had been extended to HS1 
through the other quick-acting finder St 
only the lower winding of R and the cor 
responding brush eb1 that travels over the 
identifying wires leading to Si would have 
been rendered active, because the brush 4 of 
HS' would then have stopped on contact 51. 
An energizing circuit for R is closed 

when the brush eb2 reaches the contact that 
is connected to the wire e2 upon which the 
Quick-acting finder S that took the call is 
resting. It will not be possible for an ener 
gizing circuit for R to be closed by the 
brusheb2 on any other wire because the wire 
€2 can only be connected to the positive pole 
of the battery by the brush E° of S, and 
not by any other quick-acting finder St. 
When the brush e62 of W, which is started 
moving as soon as the secondary link circuit 
Li is seized, reaches the contact of the wire 
e2, with which the brush Ei made connec 
tion, an energizing circuit including the 
upper winding of R is closed. This cir 
cuit may be traced from the negative pole 
of the exchange battery through the left 
wire l', pair of brushes 4", 6", EB2, e12, 
upper winding of RI, upper brusheb.2, e2, 
brush E°, to the positive pole of the bat 
tery. The stopping relay RI immediately 
opens its contact 9 and thus opens the cir 
cuit of the power device (not shown) that 
drives the brushes of V. During the time 
in which the slow-acting finder is travelling 
towards the contacts of the calling line, the 
operator may be setting up the other end of 
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the connection through the group selector 
G, and any other selectors that may be in 
terposed between the seized secondary link 
circuit and the wanted subscriber. It will 
be noticed that the selector finders VS have 
a separate set of brushes B.I., BII for each 
group of calling lines. This can be avoided 
and a single set of brushes provided in the 
manner shown in Fig. 7... When the brushes 
of the auxiliary quick-finder HS of Fig. 7 
rotate in search of a line leading to a quick 
acting finder the brush l wipes past Seg 
ments 2', 3 that are connected to the lifting 
magnet HM of an up-and-around selector 

3. VS, Fig. 7. By this means a number of cur 
rent impulses are sent through the magnet 
HM that corresponds with the calling group. 
Thus if group I is calling the magnet HM 
will receive one impulse, if group II is call 
ing two impulses will flow through HM and 
lift the brushes B to the secondary link cir 
cuits LII that lead to slow-acting finders of 
the second calling group. The operation of 
the identifying brush 4 and the circuits co 
operating there with is the same as in Fig. 6 
so that no further explanation of Fig. 7 is 
necessary. 
In the Figs. 8 and 89, which are to be 

placed side by side, an application of the 
identifying means is shown in a system in 
which the selector finders WS do not execute 
any movement when a call is received or 
taken up by a primary link circuit. The 
selecting of the proper calling group and of 
an idle slow-acting finder in that group is 
performed by auxiliary selectors hi', which 
are interposed between the slow-acting find 
ers W and the group selectors g. 
When a subscriber e. g. t calls, an idle 

quick-acting finder, e. g. S', extends the 
calling line to the contacts of auxiliary 
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quick-finders his and an idle one of these 
takes up the call and thus connects the call 
ing subscriber t” with an idle primary link 
circuit. The moment the auxiliary quick 
finder e. g. his stops, the operator Will ask 
for the wanted number and she can imme 
diately start the selecting operations of a 
group selector e. g. g', to which the primary 
link circuit will already be connected by the 
corresponding selector finder vs1. Another 
operation also takes place immediately the 
auxiliary quick-finder stops and this is the 
starting of the auxiliary selector her that 
belongs to the secondary link circuit, hl 
to which the selector finder vs 1 has been Sup 
posed to have connected. It will be sup 
posed that the stopping of the motion of the 
auxiliary selector is controlled by the open 
ing of a contact 20 of a relay p°. The coils 
of this relay are in circuits that pass through 
pairs of segments 21, 22-23, 24' and a 
corresponding pair of brushes 25, 26. Ac 
cording as the call has come from the sub 
scriber in one group or another group a 

the negative pole. 
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segment of the one pair 21, 22 or of the 
other pair 23, 24' will be connected to the exchange battery, and according as the call 
was taken up in the calling group by the one 
quick-acting finding Si or the other quick 
acting finder S, the one segment 22' or the 
other segment 211 of the pair 21, 22 or the 
one segment 24 or the other segment 23 of 
the pair 23, 24' will be connected to the ex 
change battery. The battery is connected 
to the proper segment 21, 22, 23 or 24" by 
the brush 14 of the auxiliary quick-acting 
finder. If the auxiliary quick-finder his, 
stops on either one of the lines b1, b°r that 
leads to a quick-acting finder of the first 
calling group, the contact 15 or 16 will be 
connected through 14 and a wire of b" or 
b° to the positive pole of the battery. The 
contacts 15 and 16 are connected through 
the brushes eb, ebi and through two wires 
of hi? to the two segments 21, 22. There 
fore if the auxiliary quick-finder his makes 
connection with the second quick-acting find 
er S of the first calling group the brush 
14 will rest on contact 16 and the segment 
22 of the auxiliary selector will be con 
nected to battery. The other segments 21, 
23, 24' will be dead. The relay p, which 
controls the stopping of the auxiliary se 
lector hiv' will therefore only be active 
whilst the brush 25 is travelling over the 
segment 22. If no segment 21' or 22 were 
connected to battery i.e. if the call had come 
from the Second calling group II the re 
lay P* would not become active until the 
brushes 25, 26 of the auxiliary selector 
reach the segments 23, 24'. In this way the 
auxiliary selector is caused to select the 
group from which the call came and to com 
mence hunting only after the trunks leading 
to slow-acting finders in that group have 
been reached. In the case assumed the call 
is supposed to have come from the first 
group I and the segment 22 is connected to 
battery because the call was taken up in the 
first group by the second quick-acting finder 
St. If the call had been taken up by the 
first quick-acting finder Si the other seg 
ment 21 would have been connected to the 
battery. Thus only the lower winding of 
p is active. This lower winding is ener 
gized as soon as an idle trunk l. lt or lit 
leading to the calling group is found. It 
will be assumed that idle trunks are char 
acterized by a negative potential connected 
to them through a resistance such as at 
and that it is the first idle one struck by 
the brushes of hy'. The moment this 
trunk is reached a current will flow through 
the lower winding of p°, this current pass 
ing from the positive pole, through ek', 
14, 16', eb", c. 21, 25, p°, d of 78, w8, to 

The relay p' is ener 
g and stops the motion of the brushes of 
'', by opening its contact 20. The circuit 
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just traced may also be caused to start the 
motion of the brushes of the slow-acting 
finder W, to disconnect the resistance w; 
and the negative battery pole and to cause 
the trunk it to appear engaged. 
The stopping of the slow-acting finder 

V may be accomplished by a relay R. 
being caused to open a contact 30 the mo 
ment the subscriber's line is reached that 
originated the call. The upper or lower 
winding of the relay R8, will be active ac 
cording as the call was taken up by the first 
quick-acting finder Si or the second quick 
acting finder S or according as the brush 
14 of the auxiliary quick-finder his has 
stopped on the contact 15 or 16. Thus in 
the case assumed only the lower winding is 
active and the brushes of W8 continue to 
move until the lower brusher2 reaches the 
wire e2 upon the contact of which the brush 
E of the second quick-acting finder is rest 
ing. The bottom winding of the relay R. 
then receives sufficient current to energize 
the relay to open the contact. 30 and stop the 
switch V, with its brushes resting on the During 
the time in which the auxiliary selector hu°, 
and the slow-acting finder are executing 
their movements, the selectors which extend 
the connection from the secondary link cir 
cuit hi? to the wanted line may be oper 
ated under the direction of a switch con 
troller in an operator's position or at the 
calling subscriber's station. The moment 
the connection between the wanted line and 
the calling line is established the selector 
finder vs. is caused to connect its primary 
link circuit to another idle secondary link 
circuit e. g. hit. 

For the method of applying the invention 
shown in Figs. 8 and 8 a separate set of 
wires is required for each set of segments 

In Fig. 9 
a method is shown by which four wires lead 
ing to four different segments are replaced 
by a single wire connected through a relay 

5 5 
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p to two segments sg and Sw. To the fixed 
contacts of the auxiliary quick-finders his, 
his four groups of wires extending from 
the quick-acting finders of four different 
calling groups I, II, III, IV are shown. It 
will be noticed that the battery wires which 
are connected through the brushes 104 of 
the auxiliary quick-finders and through 
el, eb to the wires f that lead to the test 
relays p' to p°, are connected to different 
current sources. The battery wires of group 
I are connected to an alternating current of 
100 volts, group II to 50 volts alternating, 
group III to 100 volts continuous and group 
IV to 50 volts continuous current. There 
fore the test relay of the secondary link cir 
cuit that takes up the call will be connected 
to one of these four different kinds of cur 
rent according to the group that the call 

proceeded from. We will suppose, for ex 

Ll 

ample, that the selector finder WS has es 
tablished a connection with the first second 
ary link circuit to which the auxiliary selec 
tor hit belongs, and that the auxiliary quick 
finder his takes up a call from the fourth 
group IV. The brush 104 will in this case 
connect a continuous current of 50 volts to 
the wire el so that the test relay pi will be 
connected to 50 volts D. C. When the 
brushes of his travel over the contacts lead 
ing to the trunks which extend to the dif 
ferent calling groups I, II, III, IV the 
brush 61 will connect the relay pi first 
through a condenser k and segment Sc' to 
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80 
the test wires of group I. These are con 
nected to the other pole of the current source 
through high resistances H. The continu 
ous current could not flow through the con 
denser k in any case so the test relay p' will 
remain unenergized. This will also ensue 
when the brush 61 traverses the second set 
of trunks. II. When the third set of trunks. 
III is reached the brush. 61' will ride on the 
segment 891 and a path will be established 
for the flow of continuous current. But the 
resistances H* included in the test wires of 
the third group III are too high to allow the 
relay p to be energized by 50 volts, so the 
brushes of h" continue their travel without 
giving the relay p' a chance to be energized 
until the fourth group IV is reached, the 
test wires of which are connected through 
low resistances L to the other pole of the 
current source. As soon as a free trunk in 
this group is reached the relay p' responds 
and stops the auxiliary selector on a trunk 
leading to an idle slow-acting finder in the 
calling group. 

If the call taken up by the auxiliary quick 
finder his were one coming from the third 
calling group III, 100 volts D. C., would be 
connected to the test relay p and it is evi 
dent that the auxiliary selector would then 
commence hunting for a free trunk as soon 
as the brush 61 reached the trunks of the 
third group III the higher resistances H. 
of which will allow the relay p1 to respond 
if 100 volts. D. C. are applied. 

If the call taken up by his come from the 
second group a 50 volt alternating current 
Would be applied to the relay pil and it 
would commence being active when the sec 
ond group II of trunks is reached by 61, the 
resistances L in this group being low enough 
to allow the relay pi to respond to. 50 volts. 
Similarly a call from the first group I would 
result in 100 volts alternating current being 
applied to the test relay thus enabling it to 
respond when the brush 61, is travelling 
over test wires of the first group. I that in 
clude the high resistances H. 

Instead of the calling group selecting 
means shown in Figs. 8 and 8 and 9, means 
similar to those indicated in Fig. 7 would 
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preferably be used for causing the auxiliary 
Selectors to select the proper calling group. 

In Fig. 10 a scheme is shown by which the 
trunks 1,111, etc., and the slow-acting find 
ers V of Fig. 8 are not only available for 
connections between the secondary link cir 
cuits and calling lines, but also for connec 
tions between the secondary link circuits 
and called lines. "...: . 
When a subscriber in the system arranged 

according to Fig. 10 makes a call, his call 
is taken up by a quick-acting finder S and 
is extended through an auxiliary quick-find 
er his to an idle primary link circuit in 
the same way as described in connection 
with Figs. 8 and 8°. An auxiliary calling 
selector ho) is then started in its operation 
of selecting the group from which the call 
came and simultaneously a group selector of 
is started selecting the group of the wanted 
Subscriber. We will assume that the calling 
and wanted subscribers are Ti and Ti re 
spectively. The auxiliary selector, hiv for 
example, would then be caused to select 
group I and it would make connection with 
an idle slow-acting finder e. g. V, and this 
finder would finally make connection with 
the calling line. Meanwhile the group selec 
tor belonging to his viz. 9 will also have 
selected the Wanted group, which in this 
case is in the same calling group, and it will 
make connection with some other idle slow 
acting finder e. g. Vi and this finder which 
now acts as a connector or final selector will 
be set on to the desired line. Devices are 
provided in or near the slow-acting finders 
which effect changes that enable them to act 
as calling line selectors or called line selec 
tors as the occasion requires. . . . 
The system shown in Fig. 10 may be ex 

tended for exchanges of larger capacities in 
various ways. For example further sets of 
auxiliary quick-finders his may be interposed 
between the quick-acting switches S and the 
primary link circuits and further sets of 
auxiliary or calling group Selectors Inay be 
interposed between the slow-acting finders 
and the secondary link circuits. Further 
sets of wanted group selectors G would then 
also be interposed between the secondary 
link circuits and the slow-acting finders V. 
Another method is shown in Fig. 11 ac 

cording to which the connections between 
the calling subscribers and the primary and 
secondary link circuits are each made by two 
sets of switches S. and his, and V and hio, re 
spectively, in the manner shown in Figs. 8 
and 8. The first wanted group selectors g 
extend the connections from the secondarv 
link circuits to second wanted group selec 
tors G. The bank contacts of the second 
wanted group selectors are connected to the 
same trunks and switches V as the bank con 
tacts of the calling group selectors in the 
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particular major group. The calling group 
Selectors ha) and the second wanted group 
selectors extend the connections to idle 
switches V and through the switches V to 
the calling and wanted subscribers similarly 
as the selectors has and g of Fig. 10. . 

1. In a telephone exchange system, a call 
ing subscriber's telephone line, two line find 
ers having movable and stationary contacts, 
said line terminating at the exchange insta 
tionary contacts of both line finders, an op 
erator's position, a direct connection be 
tween the movable contacts of one line finder 
and said position, a trunk, selecting Switch 
individual to said position, a selector. Switch, 
stationary and movable contacts for said 
switches, direct connections between the sta 
tionary contacts of said trunk selecting 
switch and the movable contacts of said se 
lector and the second line finder, a called 
line terminating in the stationary contacts of 
said selector switch, means jointly con 
trolled by the calling subscriber and the op 
erator for establishing a temporary connec 
tion including only said two line finders and 
Said trunk Selecting switch, and means con 
trolled by the operator for establishing a 
direct connection between the called line and 
the movable contacts of the second finder. 

2. In a telephone exchange system, a plu 
rality of groups of calling lines, called lines, 
a plurality of groups of transitory links, a 
plurality of groups of talking links, line find 
er's for extending a calling line belonging to 
any group to a transitory link belonging to 
any group, an operator's position associated 
with the transitory links, selector switches, 
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operator's controlling means for selectively 
operating said selector Switches to extend a 
talking link towards a called line, selector 105 

switches for selecting a talking link by 
groups and individually, means' separate of 
the operator's controlling means for actuat 
ing said last mentioned selector Switches, 
and line finders associated with said talking 
links, for Selecting a calling line by groups 
and individually... 8. In a telephone exchange system, a plu 
rality of groups of calling lines, called lines, 

links 
leading to calling lines, line finders for ex 
tending calling lines to said transitory links, 
group selectors for selecting a group of talk 
ing links, and means associated with said 
line finders for controlling said group select 
ors to select a talking link leading to the 
group of the calling line. . . . . . . 

4. In a telephone exchange system, a plu 
rality of groups of calling lines, an opera 
tor's position, a selectively operable, switch 
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ing device for extending a line calling in 
any one of Said groups to Said position, a 
plurality of trunk lines, a trunk selector 
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having two sets of contacts individual to the 
operator's position, cooperating contacts for 
said trunk selector in which said trunk lines 
terminate, means for establishing contact 
between the two sets of contacts and all the 
contacts in which said trunks terminate, 
means responsive to the initiation of a call 
in one of said groups for rendering effec 
tive the connection through one set of con 
tacts, and means responsive to the initiation 
of a call in another group for rendering ef 
fective the connection through the other set 
of contacts. 

5. In a telephone exchange system, a plu 
rality of groups of calling lines, an opera 
tor's position, a selectively operable switch 
ing device for extending a line calling in 
any one of said groups to said position, a 
plurality of trunk lines, a trunk selector 
having two sets of contacts individual to 
the operator's position, cooperating contacts 
for said trunk selector in which said trunk 
lines terminate, means for establishing con 
tact between the two sets of contacts and all 
the contacts in which said trunks terminate, 
means responsive to the initiation of a call 
in one of said groups for rendering effective 
the connection through one set of contacts, 
means responsive to the initiation of a call 
in another group for rendering effective the 
connection through the other set of contacts, 
called lines, switches at both ends of said 
trunk lines, means for operating the switch 
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at one end of the selected trunk line for se 
lecting the calling line, and means con 
trolled by the operator for actuating the 
Switch at the other end of the trunk line 
for selecting the called line. 

6. In a telephone exchange system, a plu 
rality of groups of calling lines, an opera 
tor's position, a selectively operable switch 
ing device for extending a line calling in 
any one of said groups to said position, a 
plurality of trunk lines, a trunk selector 
having two sets of contacts individual to the 
operator's position, cooperating contacts for 
said trunk selector in which said trunk lines 
terminate, means for establishing contact 
between the two sets of contacts and all the 
contacts in which said trunks terminate, 
means responsive to the initiation of a call 
in one of said groups for rendering effective 
the connection through one set of contacts, 
means responsive to the initiation of a call 
in another group for rendering effective the 
connection through the other set of contacts, 
called lines, a line finder at one end and a 
group selector at the other end of each trunk 
line, means controlled by the operator for 
actuating said group selector, and means 
under the joint control of the calling line, 
switching device and operator for actuating 
said line finder. 

7. In a machine switching telephone sys 

LS 

tem, a source of current, subscribers' lines, 
operator's link circuits, auxiliary link cir 
cuits for connecting the operator's link cir 
cuits to calling subscribers' lines, conversa 
tional link circuits, means for connecting 
the conversational link circuits to calling 
lines, identifying means associated with the 
said conversational link circuits, means for 
extending a call from a subscriber's line 
through an auxiliary circuit to an operator's 
link circuit and from the operator's link 
circuit to a conversational link circuit, and 
identifying circuits through which a current 
flows only when the said conversational link 
circuit is connected to the subscriber's line 
from which the said call proceeded. 

8. In a machine switching telephone sys 
tem, groups of subscribers’ lines, primary 
link circuits, a primary finder with fixed 
and movable contacts associated with each 
primary link circuits, auxiliary link circuits 
extending from the fixed contacts of the 
said primary finders to different groups of 
Subscribers' lines, auxiliary primary finders 
in each group of subscribers with movable 
contacts connected to the auxiliary link cir 
cuits and fixed contacts connected to their 
particular group of subscribers’ lines, sec 
ondary link circuits, means for connecting 
the secondary link circuits to subscribers' 
lines, and means for connecting the primary 
link circuits to the secondary link circuits. 

9. In a telephone exchange system, a call 
ing line, a line and a cut-off relay associated 
therewith, a trunk, a trunk selector, a line 
finder for connecting the line with the trunk 
selector, a line finder for connecting the line 
with the trunk, electromagnetic operating 
means for each finder, a circuit for the op 
erating means of the first mentioned finder 
including a back contact of the cut-off re 
lay and a passing contact of the line relay, 
and a branch for said circuit including said 
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trunk selector and the operating means of 
the second mentioned finder. - 

10. In a machine switching telephone sys 
tem, subscribers' lines, line finders, line re 
lays, cut-off relays, a source of current, con 
tacts on the line relays for sending a start 
ing impulse to a said line finder while their 
armatures are moving from the normal to 
the actuated positions, means for energizing 
and deenergizing said line relays, and con 
tacts on the cut-off relays for preventing 
any line relay from sending a starting im 
pulse when it is deenergized. 

11. In combination with a machine 
switching telephone system, subscribers' 
lines, selector switches, line testing means in 
the said selectors, operators' switch control 
lers, a source of current, currentimpulse pro 
ducing contacts in the said switch control 
lers, impulse counters in the switch control 
lers, series contacts in the said controllers 
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connected in series with the impulse produc 
ing contacts, and relays connected in par 
allel with the said series contacts, said relays 
being controlled by the said line testing 
means and governing the starting of the 
said impulse counters. s 

In testimony whereof I have signed my 
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name to this specification in the presence of 
two subscribing witnesses. 

FRITZ ALDENDORFF. 
Witnesses: 

HENRY HARPER, 
WALDEMARHAUPT. 


